CRITICAL ITEM8 LIBT

PROJECT: SRMS

tmrﬁw:—m‘mn

SYSTEM: DAC SUBSYSTEM

-5 HCIU INSTALLED)

e g o o e e ASS'Y NOM ass'y psH: SITZDEITT SHIET: 1
THEA FHEA NAME, OTY, B TAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulng rir. AHD oN 21
) DESIGNATION CAUSE END J1EM CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
120 t BRAKE ON/OFF MODE: BRAKE SV VILL DESIGN FEATURES
SULICK BRAKE SW SHORT TO GND, | = ~---<eecccenees
ary-1, SHORT 1O VILL BLOY 2 ANP
P/N CAE GND. FUSE. T0GGLE SUITCHES USED OM THE DAC PANEL ARE HERMETICALLY SEALED,
87836 LOSS OF PRIMARY AWD OF A MATURE AND PROVEW DESIGN. THESE SWITCHES ARE 1N
ME452- CAUSE(S): POVER. GPC COMMON USE ON THE ORBITER VEMICLE.
0102 TYPE 1) BRAKE SW TERMIMATES 170,
Vit BV COMTACT MCIU SHUTS THE SWITCHES ARE CONTROLLED BY ROCKWELL INTERNATIONAL
ED 92020 {50 MCIY) DOWN. ARM WILL SPECIFICATION KC &52-0102 AND HAVE BEEW GUALIFIED YO TME
SHEET 1 FAILS S/C. girganggtl'us REQUIREMENTS OF THIS SPECIFICATION.
{2) BRAKE SW BRAKES WILL BE ELECTRICAL CONNECTIONS TG THE SWITCH ARE ACHIEVED BY MEANS OF
GHD. COMTACT APPLIED, SOLDERABLE TERMINALS.
(10 MClu) LINPING LOST ]
FAILS S/C, DURING END WIRING TO SUITCH TERMINALS UTILIZES NICKEL PLATED COWDUCTORS
EFFECTON MITH A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLATED
CAPTURE. WIRE TO THE SWITCH TEAMINALS 13 CONTROLLED BY CAE PROCESS
SPECIFICATION PD 91059,
LOSS OF EE
PRINARY DRIVE THE WIRING HARNESS IS DESIGNED 1O BE CAPABLE OF SEPARATE
- HODES . TESTING (FOR IMSULATION RESISTANCE, DEELECTRIC STRENGTH, AND
CONTINUITY).
IF FAJLURE -
OCCURS WHEW MOUNTING OF THE SWITCH 10 THE DEC PAMEL IS BY MEAHS OF A 15/32
BRAKES OH, WO NUT WHICH ENGAGES A THREADED BUSHING OM THE SWITCH. A XEYED
EFFECT. WAEW WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
SUITCH TAKEN TO TORQUING, THE NUT IS STAKED TO THE PANEL BY A BLOS OF EPONY
OFF, 28V ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWTCH LEVER
suokTeD 10 AGAINST DAMAGE OR IMADVERIENT OPERATION. :
GMD. IF FAJLURE
DCCURS WHEN AMALYSIS OF THE BASIC PANMEL STRUCTURE HAS DEMONSTRATED THAT
BRAKES OFF 2BV THERE ARE MO RESOWANCES I¥ THE RELEVANT VIBRATLON FREQUENCY
SHORTED 10 GND. SPECTAUM, THES ANALYSIS HAS BEEN VERIFIED BY VIBRATION TESTING
OF THE DLC PANEL ASSEMBLY,
IF FAILURE
OCCURS WHEM APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
BRAKES OFF, WO STRESS MARGINS ARE ACHIEVED.
EFFECT. WHEN
SWITCH TAKEM T0 AT THE PART LEVEL, OQUALIFICATION/CERTIFECATION TESTING 1S
OM, 20V SHORTED DEFINED 8Y ROCKWELL INTERMATIONAL SPECIFICATION MC452-0102.
10 GND. IF THIS TEST REQUIREMENT JNCLUDES:' INSULATION RESISTAKCE
FAILURE OCCURS DIELECTRIC STRENGIH,CONTACE RESISTANCE,RANDOM VIBRATION (48
WHEM BRAKES ON, MINUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
28 SHORTED 10 PRESSURE, TOGGLE STREMGTH. FOR SWITCH OPERATIONAL CYCLES
GND. REFER 10 TABLE 13.
WORST CASE ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
cesesienan PRE-ACCEPTANCE RUM- I, DIELECTRIC STREMGTH, IMSTALLATION
LOSS Of RESISTANCE, CONTACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
MISSION, LOSS TEST, VISUAL EXAMINATION,AND RADIOGRAPHIC INSPECTION.
OFf PRIMARY
y MODES .
]
il REDUNDANT PATHS [
! REMAINING
BACKUP
PREPARED BY: HFWG SUPERCEDING DATE: 06 OCT 8. DATE: 24 Jut 91 CIL REV: 3
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CR1i L8 LIST

PROJECT: SAMS E-S HCIU IHSTALLED) SYSTEN: EGC SUBSYSITEM
ASS'Y HOM : ASS*'Y P/N: SHEET: 2

IMEA mMEA | WAME, oTY, & FAILURE MODE FAILURE EFFECT WOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. oaaing mér. AND oN 2/
DESIGNATION CAUSE "END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
120 BRAKE ON/OFF | MODE: BRAKE SW WILL ACCEPTANCE TESTS
SUITCH SRAXE SU SHORT 1O GND,
arr-1, SHORY 10 . VILL BLOW 2 ANP THE WARDWARE TTEM 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE
P/N CAE GND. FUSE. ENVIRONMENTAL TESTS AS PANT OF THE D&C PANEL ASSEMBLY.
87836 . LOSS OF PRIMARY
ME4S2- CAUSE(S): POVER. GPC O VIBRATION: LEVEL AMD DURATION - REFEREMCE TABLE 1
6102 TYPE 1) BRAKE SW | TERMINATES 1/0.
Vil 8y CONTACT MCIU SHUTS O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
ED 92020 (10 KCIU) DOWN. ARM WILL - 9.5 HRS/CYCLE.)
SHEEY 1 FAILS 8/C. BE HARDWIRE
SAFED AND THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF JHE RMS
(2) BRAKE SV | BRAKES WIL e SYSIEM TESTS (TPS1B RMS STRONGEACK TEST AND TPS52 FLAT FLOOR
GND. COMTACT APPLIED. TESI) WHICH VERIFTES THE ABSENCE OF THE FAJLURE MODE.
(10 ¥cIu) LINPING LOST
FAILS $/C. gmg?u:m QUALIFICATION TESTS
CAPTURE, THE SVITCH ITEN WAS BEEW QUALEFIED FOR ORBITER USE. THE DEC
PANEL ASSEMBLY WAS BEEN SUBJECTED TO THE FOLLOMING
LOSS OF EE QUALTFICATION TEST ENVIRONMENTS.
PRINARY DRIVE
NODES. O VIORATION: LEVEL AND DURATION - REFERENCE TABLE 1
IF FAILURE 0 SHOCK: 206719 MS - 3 AKES (6 DIRECTIONS)
DCCURS WHEN
BRAXES ON, NO O THERMAL: 130 DEGREES £ VO -23 DEGREES £ (12 MRS PER
EFFECT. WhEN CYCLE) (6 CYCLES)
SVITCH TAKEM TO
OFF, 28V O WUMIDITY: 95X (120 DEGREES F 10 82 DEGREES F CYCLE IN
stoktep 10 14 HRS) 10 CYCLES TOTAL.
GMD. IF FAJLURE
OCCURS WHEN 0 ENC: NIL-STD-481 AS MODIFIED BY SL-E-0002 (TEST
BRAXES OFF 28V CEOY, CEG2, CEOY, €SO1 (DC/AC), CEOS, CSO1
SHORTED 10 GND. {gg{»}c:. cto2, clos, reo2 (s/i}, nsod, rso3,
IF FALLURE
OCCURS WHEN
BRAKES OFF, HD FLIGHT CRECKOUT
EFFECT. unEn feeeeserecaenan
SUEICH TAKEN 10 PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
O, 28V SHORTED
10GHD. IF
FATLURE OCCURS
WHEN BRAKES O,
28V SHORTED TO
GHD.,
WORST CASE
LOSS OF
MISSION, LOSS
OF PRIMARY
MODES .
REDUNDANT PATHS
REMATNING
BACKUP
PREPARED BY: WFNG SUPERCEDING DATE: 0& OCT B7 APPROVED BY: DATE: 24 JuL 91 ClL REV: _3
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FHEA
REF.

‘3 LIST

FREA

REV.

RAME, QTY, &
oravlwg mér.
DESIGNATION

—

PROJECT:

SRMS __€-5 MCIV InSTALLED)

SYSTEM: DAC_SUBSYSTEM

AS'.'Y NOMEACERTURE : [RE FANEL

Assov PR STIAOE3TY ' sweEt:

FATLURE HODE
AND
CAUSE

"FAILURE EFFECY
o
END 1TEM

120

BRAKE ON/OFF
SWITCH

0102 1YPE

L
ED 92020
SHEET 1

MODE

BRAKE SW
SHORT TO
GNHD.

CAUSE{S):
L1} BRAXE SW
20V CONIACT
(10 MCIW)
FAILS S/C.

{2) BRAXE SW
GND. CONTACT
(10 HCIV)
FAILS S/C.

BRAKE SW WItL
SHORY 10 GHD.
WILL BLOU 2 AMP
FUSE.

LOSS OF PRINARY
POMER. GPC
TERMINATES 1/0.
MCIU SHUTS
DOUN. ARM MWILL
6E HARDWIRE
SAFED AND
BRAKES WILL BE
APPLLIED.
LIMPING LOST
DURING END
EFFECTOR
CAPTURE.

LOSS OF EE
PRIMARY DRIVE
MODES.

1F FAILURE
OCCURS WHEN
DRAKES OR, NO
EFFECT. WhEN
SWITCH TAKEN 10
oFF, 28V
sHokTED 10

GHD. IF FAILURE
OCCURS WHEN
BRAKES OFF 28V
SHORTED TO GND.

IF FAILURE
OCCURS WHEN
BRAKES OFF, %0
€FFECT. WHEN
SWITCH TAKEN 10
oM, 28V SHORTED
10°GND. If
FAILURE OCCURS
VHEN BRAXES ON,
20V SHORTED 10
GHD.

WORST CASE
L0SS OF
MISSION. LOSS
OF PRINARY
MODES.

REDUNDANT PATHS
REMAINING

BACKUP

PREPARED BY:

MFWG

SUPERCEDING DATE: 06 OCT 87

HDWR

2/
CRITICALTTY

|

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

{ FUNC,
1R

o

A/ INSPECTIONS

HEAMETLCALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
SPECIFLCATION MC452-0102. AS REQUIRED DY CAE SPEC. PS-07815.
CAE PARF NO. PSB7B)6: QUALEFICATION AND ACCEPTANCE TESTING OF
SWITCHES IS PERFORMED 10 R.1. SPEC, MC 452-0102,

RECEIVING IWSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
IOENTIFLIED [N THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DANAGE HAS OCCURRED 10 SWITCHES DURING SHIPMENT THAT THE
RECE|VING DOCUMENTS PROVIDE AGEOUATE TRACEABILIY INFORMATION
AND ACCEPTANCE TESY DATA IDENTIFIES ACCEPTABLE PARTS,

PARTS ARE JMSPECTEC THROUGROUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAM'" *"TIRING STAGE COMPLETED. FHESE
THSPECTIONS INCLUDE,

COMPOMENT MOUMTING 1O FROM( PANEL [NSPECTION, SOLDERING OF
VIRES 10 SVITCH CONTACIS, WIRE MOUTING, STRESS RELIEF OF WIRES
ETC., OPERATORS AND INSPECTORS ARE TRAINED AND CERTIFIED TO

. NASA NHB 5300.4(3A) STANDARD, AS MODIFIED BY JSCOBBO0A.

PRE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AM AUDIY

OF LOVER TIER ENSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGN EYC. (SPAR/GOVERNMENT REP. -
MANDATORY [NSPECTION POINT)

A TEST READENESS REVIEW (TRR) WHECH TMCLUDES VERIFICATION OF
TEST PERSOMNEL , TEST DOCUMENTS, TEST EQUIPHENT CALIBRATION/
VALIDATION STAfUS AND HARDWARE 'COMFIGURATION 1S COMVENED 8Y
QUALITY ASSURANCE 1M COMJUNCTION WI1TH ENGINEERING
RELTABILITY, CONFIGURATION CONTROL, SUPPLTER AS APpLtcanLe
AND THE GOVENWENT REPRESENTATIVE, PRIOR TO THE START OF ANT
FORMAL TESTING (ACCEPTANCE OR wlllflﬂllﬂ).

ACCEPYANCE TESTIMG (ATP) INCLUDES AMSIENT PERFORMANCE,
THERMAL AND VIBRAVION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).

INTEGRATION OF DAC PANEL, RHC, THC AMD MCIU
PERFORMED AT EACH STAGE OF tNfEGRATION, wHIfH INCLUDES
GROUNDING CHECKS, INTER COMHECY CABLE VERIFICATION, COMNECTOR
INSPECTION FOR BENYT OR PUSHBACX CONTACTS ETC.

SUB-SYSTEN PERFORMANCE TESTING (ATP). INCLUDES AN AMBIENY
PERFORMANCE TEST. (NANOATORY INSPECTioN POINT).

SRMS SYSTEMS IHTEGRATION. THE IMTEGRATION OF MECHAMICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EOUIPNENT 1O FORM THE SRMS.
INSPECTIONS ARE PERFORNED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDERG CHECKS, THRU WIRING CHECKS, WINING ROUTING,
IMTERFACE CONMECTORS FOR BEWT OR PUSH BACK CONTACTS ETC.

SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
FEOIII'F'?I;HAHCE TEST. (SPAR/GOVERNMEMT REP. - MANDATORY [NSPECTION -

INSPECTIONS ARE

DATE: 24 JuL 9 CIL REV:
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CRITICAL ITEMB LIBT

PROJECT:
AS5S*Y NOM

SRMS ﬁ-E MCIU !ISEM.[ED)
H L

SYSTEN:
ASS'Y

4C_SUBSYSTEM
PN SHEET:

—4&

FHEA
REF.

FHEA
REV.

NAME, QTY, &
prauing rér,
DESIGHAT | O

FAILURE WODE
AND
CAUSE

FATLURE EFFECT
. DN
END 1TEN

tue f FUNC.
JHR
CRIPICALETY

RATIOHALE FOR ACCEPTANCE
SCREENS:

A-PASS, B-PASS, C-PASS

120

BRAKE OM/OFF

0102 1YPE
Vi1

1
ED 92020
SHEET 1

MODE;
BRAKE SW
SHORT 10 -
GHD, .

CAUSE(S):

1) BRAKE SW
OY CONTACY
{10 HCLU)
FAILS S/C.

(2) BRAKE SW
GAD. CONTACT
{10 NCIU}
FAILS $/C.

BRAKE SW WILL
SHORT TO GND.
WILL BLOW 2 AMP

FUSE.

LOSS OF PRIMARY
POMER. GPC
TERMINATES 1/0.
HCIU SHUTS
DOWN. ARM WILL
BE HARDWIRE
SAFED AND
BRAKES WILL 0F
APPLIED.
LIMPING LOST

L0SS OF EE

PRIMARY ORIVE
MO

1F FAILURE
OCCURS WHEN

BRAXKES OM, NO
EFFECT. WHEN
SUITCH TAKEN 10
OFF, 28V
sioktep 10
GND. IF FAILURE
OCCURS WHEN
BRAKES OFF 28V
SHORTED 10 GND.

IF FAILURE
OCCURS WHEN

ON, 28V SHORTED
10 GND. IF
FAILURE OCCURS
UHEN BRAXES ON,
28V SHORTED 10
GND.

WORST CASE
LOSS OF
HISSION. LOSS
OF PRIMARY
MODES .

REDUKDANT PATHS
REMAINING

BACKUP

FAILURE HISTORY

THERE HAVE BEEM NO FAILURES ASSDCIATED WITH TH1S FAILURE
MODE ON THE SRMS PROGRAM.

P}{EIH!D ar:

HIWG

SUPERCEDING DATE: 06 OCT 87
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APPROVED BY:
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: DEC SUBSYSTEM

ﬁig_ﬁtlu INSTALLED}
+ DT PANEL

e e S S - ASS'Y “mrnm ASS'Y Pfﬂ?T‘]‘UEm SHFET: 5
IMEA §MEA | MAME, Q1Y, & | FAILURE MODE FAILURE EFFECT HDUR / FUNC. RATION, CCEPTANCE
REF, REV, praving nér, AND o 21 ALE FOR A
DESIGNATION CAUSE €ND [TEM CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
120 1 BRAKE ON/OFF | MODE: BRAXE SW MILL OPEWLTIONAL EFFECYS
SUITCH BRAKE SW SHORT TOGND, | = eecreccecmcsmeccas
orY-1, SHORY 10 WILL BLOW 2 AMP
P/N CAE GHD. FUSE. COMPUTER SUPPORTED MCDES CANNOT BE USED TO COMPLETE THE
87034 LOSS OF PRIMARY MISSION, BACK-UP WODE REWAINS. 1F PAYLOAD AFTACHED, THE ARN
MEL52- CAUSE(S): POVER, GPC SHOULD BE MANEUVERED TO A SAFE POSITION FOR PATLOAD RELEASE.
0102 TYPE 1) BRAKE SW | TVEANTNATES t/0. IF VITH SUBSEQUENT FAILURES ALL DRIVE MODES ARE L0ST, THE ARM
Vit BV CONTACT NCIL SHUTS MAY BE JETTISONED.
ED 92020 (10 MCIV) DOWN, ARM witl
SHEET 1 FAILS S/C. BE HARDWIRE
SAFED AWD CREW ACTEON
(2) DRAKE SV | BRAKES WML BE | <ec-e-ie-a-
GND. COMTACT APPLIED. )
(10 MC1Y) LIKPING LOST USE BACK-U® DRIVE.
FAILS S/C. OURING END
EFFECIOR
CAPTURE. CREM TRAINING
LOSS OF EE
PRIMARY DRIVE NOWE
MODES .
IF FATLURE MISSION COMSTRAINTS
OCCURS WHEN | =ecceeeseecnen-aans
BRAKES ON, NO
EFFECT. WIEN NONE
SUITCH TAKEN TO
OFF, 28V
suoktep 10
GHD. IF FAILURE OMRSD OFFLINE
OCCURS WHEN |  -eemeeeeeeens
BRAKES OFf 28V
SHORTED TO GND., EXERCISE BRAKE SWITCH,
VERIFY SRAKE VOLTAGE AT DEC PANEL OUTPUT.
IF FAILURE
OCCURS WHEN OMRSD ONLINE IHSTALLATION
BRAKES OFF, MO | = =eecereeemcasecnnenzonnan
EFFECT. WHEN
SUITCH TAKEN 10 EXERCISE BRAXE SWITCH
%'siﬁ" ﬂumuo VERIFY BRAKE VOLTAGE AT CLONGERON IMTERFACE.
FAILURE OCCURS OMRSD ONLINE TURNAROUND
WHEN BRAKES O, | = c=eevesreommencanennanc.
2BV SHORTED 10
GHD. ENERCISE BRAKE SWITCH.
VERIFY NUMERECAL READOUTS LIT,
WORST CASE
LOSS OF
WISSION, LOSS
OF PRIMARY
HODES.
REDUNDANT PATHS
REMAINING
BACKUP
PREPARED BY1 WFuG SUPERCEDING DATE: 06 OCT 87 __  APPROVED BY: DATE: 26 JuL 91 ciL REV: 3
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